ALIS are stress-induced protein storage compartments for substrates of the proteasome and autophagy.
Misfolded proteins can be directed into cytoplasmic aggregates such as aggresomes and dendritic cell aggresome-like induced structures (DALIS). DALIS were originally identified in lipopolysaccharide-stimulated dendritic cells and act as storage compartments for polyubiquitinated Defective Ribosomal Products (DRiPs) prior to their clearance by the proteasome. Here we demonstrate that ubiquitinated protein aggregates that are similar to DALIS, and not related to aggresomes, can be observed in several cell types in response to stress, including oxidative stress, transfection, and starvation. Significantly, both immune and nonimmune cells could form these aggresome-like induced structures (ALIS). Protein synthesis was essential for ALIS formation in response to oxidative stress, indicating that DRiP formation was required. Furthermore, puromycin, which increases DRiP formation, was sufficient to induce ALIS formation. Inhibition of either proteasomes or of autophagy interfered with ALIS clearance in puromycin treated cells. Autophagy inhibition enhanced ALIS formation under a variety of stress conditions. During starvation, ALIS formation in autophagy-deficient cells was only partially inhibited by protein synthesis inhibitors, indicating that both long-lived proteins and DRiPs can be targeted to ALIS. Together, these findings demonstrate that ALIS act as generalized stress-induced protein storage compartments for substrates of the proteasome and autophagy.